For many years, organizational literature has focused on answering the numerous questions surrounding organizational change. The dominant theory used to explain change is Darwin's evolutionary model, described as a slow continuum of small alterations gradually leading to new forms. Although Darwin's view lacks proof, or disproof, this evolutionary paradigm is currently in a state of normal science. However, an alternative, paradigm shifting, explanation has surfaced receiving attention and application from several areas. In our interpretivist case study, we apply Eldredge and Gould's (1972) punctuated equilibrium theory for understanding the change process within the context of an electronic medical record (EMR) system implementation. By examining the stages of the punctuated equilibrium model, we hope to further the understanding of how individuals evaluate change, as we highlight one organization's successful implementation of an EMR system.
INTRODUCTION
Organizational change is a difficult phenomenon to investigate, but nonetheless, of high importance to industry. The obvious reason for the attention to organizational change is to glean techniques for successful adaptation to change, or manage a change process. One difficulty of studying change is attributed to the temporal duration in which changes occur. For this reason, many researchers have chosen to view change from a macro level. However, with a focus on the macro perspective, we have failed to understand those underlying events that could help us further appreciate change processes.
Considering several studies have approached change from a macro level examining histories in order to depict evolution, while recognizing that change can be initiated by an individual, we believe it will be interesting and revealing to approach change from a lower level to understand how individuals view changes associated with information technology. Accordingly, we choose to conduct a qualitative case study in order to bring more depth to the understanding of organizational change and the meanings individuals apply to that change.
Thus this study will examine punctuated equilibrium in the context of Gersick (1991) , and more specifically Tushman and Romanelli (1985) . The central research objective is to examine the meanings organizational members assign to the various stages of the punctuated equilibrium model, as well as the various components of an organization's deep structure, during an EMR system implementation. The remainder of the paper is organized into four main sections including the theoretical framework, the research approach, our interpretation, and concludes with implications for practice. Eldredge and Gould (1972) propose punctuated equilibrium for understanding evolution. In their model, species evolution is comprised of two altering states of stasis (or equilibrium) and punctuation. Equilibrium is the normal state where incremental changes occur until a point at which an unexpected, rapid and uneven change occurs. This change is the punctuation, which results in the creation of a new species. Change is viewed as a response to internal mutation or external environment.
THEORETICAL FRAMEWORK
The punctuated equilibrium explanation has been applied within management theory to explain organization change. However, there has been less devotion to this change theory within the information systems arena, where it seems almost a natural fit would occur since often an information system implementation is perceived as a rapid, uneven and unexpected change. Our theoretical framework for punctuated equilibrium has been adapted from Gersick's work, which found commonalities among several models (Table 1) . In general, punctuated equilibrium depicts system evolution as alternating equilibrium periods, only allowing for incremental change; and revolution periods, whereby the structure is changed fundamentally (Gersick, 1991 Deep structure is a largely implicit network of underlying, interdependent preferences for the fundamental arrangement of a system's units, and those activities that promote the positioning and the resource exchange the system has with the environment (Gersick, 1991) . Gersick (1991) describes equilibrium periods as characterized by a system that maintains and progresses according to its deep structure. As such, system additions are in harmony with their present structure. In contrast, the revolutionary period is characterized by a deep structure dismantling (Gersick, 1991 In order to discern if a change has occurred, we will use Gersick's (1991) main components of the punctuated equilibrium model. Furthermore, we will use Tushman and Romanelli (1985) in order to interpret the deep structure composition and understand if it has been fundamentally altered. The deep structure consists of: "(1) core beliefs and values regarding the organization, its employees and its environment, (2) products, markets, technology and competitive timing, (3) distribution of power, (4) the organization's structure, and (5) the nature, type and pervasiveness of control systems" (Tushman and Romanelli, 1985) .
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RESEARCH APPROACH
The theory of punctuated equilibrium and the components of deep structure were used as an initial guide for the case study (Walsham, 1995) . According to Yin (1993) , a single-case, holistic approach is appropriate for testing a well-formulated theory. As such, an interpretivist study was conducted at StateHospital, a hospital in the process of implementing an EMR. Following this epistemology, our emphasis was on language and understanding the meaning which actors gave to their, and others, actions. As an interpretivist study we centered on sense making through hermeneutic techniques (Taylor, 1971) . Therefore, the study results aim at providing theoretical explanations that together offer a possible interpretation of organizational change. An interpretive study is fitting for this research, since it seeks to investigate the change in an organizational deep structure by evaluating the meanings organizational members assign to that structure.
Site selection, unit of analysis and timeline
The case study consists of data from StateHospital-a state-funded, teaching hospital. Applying the punctuated equilibrium lens can provide a richer understanding into the organizational changes occurring in many hospitals today as they implement organization-wide information systems. The primary reason behind the site selection was the current implementation of an EMR system. Resulting from the changing external environment where hospitals began using EMR systems, as well as new regulations requiring the reduction of medical errors, it became necessary for StateHospital to implement an EMR system. The unit of analysis is the organization's deep structure. According to the punctuated equilibrium model, we can perceive a revolutionary change if we discover a change in the StateHospital's deep structure. In order to obtain a rich data set, multiple sources were evaluated, including archival records, interviews, and documentation. The data was collected in Spring of 2006.
Data Collection and Analysis
The data collection involved 8 semi-structured interviews, averaging an hour each. Those individuals interviewed were identified by the primary StateHospital contact and varied in their titles and positions within the organizational structure (see Table 2 ). The questions were structured around understanding the organization's deep structure, and periods of equilibrium and revolution. All interviews were audio recorded, which did not appear to inhibit the participants. From the recordings, the interviews were transcribed and then interpreted using the punctuated equilibrium theoretical assumptions. Several themes surfaced from an iterative process of going back and forth from data to the concepts in a process to ensure correspondence between the interpretation and initial theory (Eisenhardt, 1989; Klein and Meyers, 1999) . Finally, the hermeneutic circle was completed through an interpretation of the data according to theoretical assumptions in order to advance both practical and theoretical implications. 
INTERPRETATION
Our interpretation will be presented through an unfolding of the punctuated equilibrium model. Initially we focus on the various components of StateHospital's deep structure, followed by an evaluation of both equilibrium and revolutionary periods.
Deep Structure
The StateHospital's deep structure was further evaluated using Tushman and Romanelli's (1985) conceptualization due to the conceptual clarity and richness. As such, several aspects were considered to formulate an understanding of the deep structure including: core beliefs and values, strategy, power distribution, organizational structure, and control systems.
Core values and beliefs
StateHospital's core values and beliefs include a focus on education, innovation, diversity, service and community. Their mission centers on teaching, investigation, and cutting-edge patient care within a learning environment. Nonetheless, StateHospital was described mainly as reactive.
It's kind of a big bureaucracy, so it's a little bit patchy. In some places we're really out front and innovated, and at others we're really tied down with bureaucracy.
Director of Nursing Informatics
However, the EMR brought a differing view of StateHospital's strategy
Things are dynamic, things are changing, and I think leadership aggressively goes after addressing our issues.
Information Services Leader
From the EMR point of view I think we try to be proactive.
Family Medicine Physician
These arguments will be further explored during the description of equilibrium and revolutionary periods.
Strategy
StateHospital's previous strategy was to seek efficiencies through process automation. The Information Services department began a process of system centralization approximately five years prior where seventeen small information systems departments were consolidated into one. The reasoning behind centralization was to reduce duplication and increase control over organizational systems. Their strategy for implementing new information systems arises from a need, through market forces or industry trends. However, there exists a changing view of technology as central to the planning of any new initiatives:
IS technology is a component that needs to be thought of along the way. It's usually in their minds still a retro fit or that asterisk with a foot note down at the bottom of their business plan, and it needs to be built into their planning. Now it's improving over time.
Information Services Leader
Power distribution
Power is concentrated within the president's council and executive positions of the varying schools. There is a great power base of the project champions due to the creation of Clinical Information Systems Oversight Committee (CISOC) as secondary to the president's council. Additionally, the CISOC members all hold high positions with great influence. The main EMR resistance has come from doctors, but has not prevailed:
If someone calls and says-I'm not touching it or gives us any problem at all we say, ok, I'll have someone get with you. Then we just call Dr. Smith and he'll say-listen you wanna stay here? He's our dragon. And we've been told that from the beginning-if you have a problem and they won't comply, just call Dr. Smith and he will fix the problem.
Systems Analyst 1
This is contrary to the case study by Lapointe and Rivard (2005) of a university hospital where resistance acts actually succeeded in removing the EMR system. It appears that the primary difference between the two cases resides in the lack of power influenced over the doctors, therefore leaving them unable to institutionalize the needed culture change from paper to electronic. 
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Organizational structure
StateHospital is now considered a very centralized, hierarchical structure. Prior to the EMR implementation, StateHospital was characterized by IS silos for different areas including the School of Nursing, hospitals, clinics, and the School of Medicine. Each silo pursued fulfilling its own need. The change to EMR was introduced with a change in structure that created a centralized committee to oversee the clinical information system implementation. This section will be developed in more detailed throughout the remainder of the paper.
Control systems
In the paper-based atmosphere that characterized StateHospital prior to EMR, it was difficult to exert control systems over clinic practices because there was no standardized system. The previous system was characterized by "missing information, communication gaps, missed opportunities and medical errors." Information Services Leader
The shift to EMR was seen as affording control with a variety of issues including the ability to:
reduce number of redundant tests, reduce medication errors, decrease response time for abnormal test results, decreased lost orders and ambiguity, improve prevention practices (vaccination, cancer screening), improve clinical decisions of physicians, and realize financial benefits.
Information Services Leader
The EMR also had an unexpected benefit of uncovering faulty, uncontrolled processes:
The EMR can promote change, or, another thing that it has done very significantly is highlights work processes that don't work very well, and so you find that out. As you push something out everywhere it uncovers things that aren't working so well.
The implementation of a standardized system that would allow for more control over patient care issues appeared to be one of the main EMR benefits.
In summary, the initial shift to a centralized strategy for clinical information systems became the catalyst for the dismantling of the deep structure. A more detailed deep structure evaluation will materialize through the description below of equilibrium and revolutionary periods.
Equilibrium Period
Gersick (1991) describes the equilibrium period as characterized by a system that maintains and progresses according to its deep structure, where system additions are in harmony with their present structure. Prior to the EMR conceptualization, the equilibrium period of StateHospital could be characterized as one of business maintenance, where information technology was used "to pay the bills."
Primarily most of these systems were billing systems, just business stuff. The latest trend is to focus on clinical and clinical outcomes, which is good.
Family Medicine Physician
Additionally, information systems were considered a means to achieve efficiencies through process automation.
Departmentally, every area had a function they wanted to automate. Information Services Leader
In the equilibrium environment, information systems were constructed separately according to the needs of each hospital area.
StateHospital has great people, and great services, but it wasn't efficient in their information systems; there was always a disconnect and a lack of flow between areas.
Director of Nursing Informatics
Different departments that had specific programming needs would often underwrite a programmer position.
Inpatient Project Manager
StateHospital is big, and there's some fragmentation. One thing that does tend to happen here is you tend to get individual areas making their own solutions and setting their own plans which undermine the organizational approach. 1984) . Therefore, those elements removed from an individual's constructed reality are frequently overlooked. Solutions remain within the "box" of known tools (Kuhn, 1970 ).
What has evolved over time is information systems technology, and how that's a tool… and not everyone quite understands that this is another tool in the tool box that managers need to learn how to use.
Information Services Leader
Within equilibrium, individuals continued to view information technology as merely a means for automation and efficiency, rather than a crucial corporate-wide strategic initiative.
Motivational rationales can also explain the change deterrents from an equilibrium status. Two behavioral responses that often accompany technological changes are the fear of failure and the uncertainty that results from struggling to identify a new structure (Levinson, 1978) .
Not everybody's accepting the system, that's for sure. Lots of doctors and nurses really don't like it at all. But that's just because they're stubborn and used to paper processes.
Systems Analyst 2
We're taking years of ways of doing things and wiping them off the table. You can't write on paper anymore, you can't bark an order to your nurse anymore.
Family Medicine Physician
During equilibrium the information system changes were incremental and dependent on the needs of disparate areas. The current system continued to absorb incremental technological changes to the point in which further additions were impractical.
They had an order-entry system before the EMR. And they upgraded it beyond its capacity, and sold it back to the company. They reached their ceiling and sought to buy an EMR. Systems Analyst 1
At this point when StateHospital had reached the limits of its present equilibrium state, a revolutionary change ensued.
Revolutionary Periods
A revolutionary period is characterized by a deep structure dismantling (Gersick, 1991) . Once the system is temporarily disorganized, it can be reassembled according to a new set of rules, governed by choices that will form the new deep structure. Tushman and Romanelli (1985) characterize revolutionary change as reorientation and recreations. In reorientations, the strategy, power, structure and systems are fundamentally altered. Recreations express the most radical reorientation through which core values and beliefs are additionally transformed (Tushman and Romanelli, 1985) .
The Revolutionary Period Themes
The most salient themes that emerged from an analysis of the revolutionary period include a centralization, top down, and not an IS initiative.
StateHospital entered into the revolutionary period in 2001 when the President's Council recognized the need for an organization-wide clinical approach to information systems, having outgrown its existing structure and needing to connect the silos.
The intention is that it will be an enterprise-wide, fully integrated EMR system-all clinics, all inpatient areas, everything.
Director of Nursing Informatics
Additionally, in accordance with Romanelli and Tushman (1994) , major external environmental influences increased the probability of a revolutionary transformation:
[There were] also motivations from the government and health care initiatives and state initiatives. Medicare and Medicaid might pay a little more if you have an EMR system. Additionally, when thinking about Katrina effects, paper records were completely lost that could have been saved had they been electronic.
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Information Services Leader
This internal and external environmental awareness resulted in the creation of the CISOC. This centralized body reports directly to the President's Council with a charge "to oversee clinical information systems and specifically to look into an EMR" (Family Medicine Physician). Attention to information systems moved from a decentralized, silo perspective to a centralized, organization-wide view. The system solution was no longer conceived in the previous equilibrium understanding, dictating the addition of another disparate system. On the contrary, it was visualized as a corporate-wide, all-encompassing solution. The new centralized information systems strategy was solidified through the organizational structure change resulting from CISOC's inception, which determined the future direction of the appropriate information system for StateHospital.
Centralization
The next step was a search for a feasible EMR solution suitable for StateHospital. The EMR search and implementation endeavor warranted the need to formalize a project permanent governance structure that would report to CISOC. However, during this time StateHospital reverted back to a decentralized approach while deciding on the project direction committee. Analogous to their previous information system approaches, they approached the group of those who would influence the system design in a decentralized manner. This was referred to in the project as the big tent approach. The intention behind the big tent was a concerted effort to obtain universal support through widespread inclusion. Nevertheless, they quickly realized that putting the project direction in the hands of many made for a disastrous decision-making situation and they immediately remedied the situation.
After a fairly short amount of time [we] came to the conclusion that you can involve everybody, but you'll never make a decision. That was the first time I've participated in a committee that actually nominated, seconded and voted themselves out of existence. In the project it's known as the big blow-up. And looking back, everybody can say this was the right thing to do because it was a non-functional group with too many people.
Inpatient Project Manager
This event emphasizes Tushman and Romanelli's (1985) revolutionary period characterization wherein strategy drives structure. In essence, StateHospital was not able to continue with a decentralized information system view and achieve a successful implementation of their novel, centralized strategy. Nonetheless, out of the big blow-up arose the idea for the current, and successful, central project governance structure. The centralized theme was clearly evident and viewed not only as the value of the actual system, but also as key to EMR success and strategic goal alignment.
I think EMR is the first that I've really observed that StateHospital is making a centralized, proactively planned concerted effort in that direction [using technology to reach its goals]. So I would say that we're really kind of arriving in terms of having a focus on how information is going to help us. I think we're evolving to another level, strategically.
Director of Nursing Informatics
One of the things about the EMR project that's been different is there's been a lot of attention to not letting that silo approach occur. And there's been a commitment to an enterprise-wide system. Director of Nursing Informatics
Top down
The top down theme expresses the importance of organizational commitment throughout, from top support down to the end user. Tushman et al. (1986) emphasizes the importance of top teams, claiming their position as the only one with enough power for successful reorientation. Additionally, Prigogine and Stingers (1984) propose that reorganizations begin within a "nucleus," where the change is initiated and established prior to affecting the remaining system. StateHospital reflected this behavior:
Everybody essentially was broadcasting the same message all up and down the hierarchywhich was a big help, which came from the cultural change that happened from the upper level beforehand, and came from a good selling process going on before I even got here. (Tushman et al., 1986) . The smart goals were used as a basis for employee evaluations.
One of the interesting things is that everyone from level of the president through the CEO of the hospital and clinics, all the way down to the IS folks, has EMR related things in their smart goals. So that has helped us to move forward. Family Medicine Physician
Finally, the organization fostered commitment down to the end users through the creation of transition teams. These teams worked with the users to understand their needs and make necessary adjustments, without intensely sacrificing system standardization.
So every clinic that's going up forms a transition teams, some of the physicians, nurses, executive or front office stuff. And they determine, ok-here's this EMR, here's what we do now and how are we going to bring those two together and make it happen. Family Medicine Physician
Not an IS initiative
Yet again following the work of Tushman and Romelli (1985) , we observe how the strategy of a non-IS project push resulted in a governance structure largely comprised of non-IS individuals.
There's an IS system involved here, obviously, but we've tried very hard to keep this from becoming an IS or IT project. The last thing we wanted is to have a physician think-'some guy over there, some idiot programmer, is making me use this system.' So we've tried very hard from the beginning, and this was one of our basic tenets, that this is not an IS, but rather an institutional project. And as such, most of our governance is not IS.
Inpatient Project Manager
Instead, the organization has viewed this endeavor as an organizational objective aligned with StateHospital's mission of providing cutting-edge patient care in a learning environment.
If it's the IT guy saying you need EMR-failure. It has to be them wanting to change, they have to be motivated to change, and adapt and invest and own this system. And we're just a player in this, and they understand and respect our role in this, but they also more importantly understand and accept their role in taking this information technology and making it theirs and adapting to their workflow and their culture.
Information Services Leader
The information services group's role as an enabler of an organizational, and not IT, initiative facilitated the organizational core value change necessary for a deep structure change.
From Automation to Centralization
CISOC's creation was a deliberate reorientation of their information system view. Their new IS strategic view as integral to clinical efficiency led to the necessary structural reorganization through CISOC's initiation (Tushman and Romanelli, 1985) . CISOC was afforded StateHospital's support, power, and resources necessary to transform the core values. CISOC was, in fact, empowered with the goal of a revolutionary change-that of reevaluating the current structure and examining the change potential (Levinson, 1986) . The committee decision to implement an EMR brought to StateHospital a new view of the IS role. This event signified the revolutionary period's transition culmination when the group reached consensus on a definite goal, one that became the basis for future action (Gersick, 1989) . The organizational and cultural change necessary for the strategic change was accomplished through the revolutionary deep structural change of reorientation. The view of information systems no longer as an automation or efficiency tool, but rather as integral and central to the organization's strategic outlook is demonstrated through the institutionalized perceptions of non-IS individuals: 
CONCLUSION
The use of punctuated prototyping as a lens to evaluate organizational change has provided practical insights that may increase the likelihood of a successfully managed information system initiative. StateHospital was able to accomplish a system reorientation through a centralized, concerted effort. This was achieved through a top down focus, with a clear vision aligned to the organizational goals. And ironically enough, the preeminent IS marketing strategy was the "not an IS initiative" promotion. This is not to say the alteration of the underlying core values and belief was insignificant:
[the cultural change] It's big, it's still big. It's like languages. You walk in your first language but always swim in your second. Even though we're going to get good at EMR, it's always going to be swimming for a lot of us-some conscious thought will be required.
Family Medicine Physician
Nonetheless, while change can initially give the impression of swimming across the English Channel, if a system implementation is accompanied by a deep structure change, one can minimize failure, and effectively manage and modify the institutional culture.
